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© Electronic messaging systems v/ith additional message storage capability. 

® The present electronic messaging system allows 
a system subscriber to record a pluraliry of 
"customized" announcement messages. Eacli sudi 
message Is associated with at least one calling par- 
ty. Upon receiving an incoming communication for 
that subscriber, the system automatically utilizes the 
calling party identification for that communication to 
retrieve the associated customized announcement 
message. The calling party identification, which iden- 
tifies the communication instrument utilized by the 
calling party, is automatically provided to the elec- 
tronic messaging system by the communications 
network through which the incoming communication 
is routed. 
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ELECTRONIC MESSAGING SYSTEMS WITH ADDITIONAL MESSAGE STORAGE CAPABILITY 



Technical Field 

The present invention relates to electronic 
messaging systems which communicate a stored 
announcement message upon receiving a call for a s 
system subscritjer and, more specifically, to such a 
system which permits "customized" announcement 
messages to be stored and communicated based 
on an identification of the equipment through which 
the call was transmitted. io 
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Background of the Invention 

Electronic messaging systems are systems 
wherein messages between two or more parties 
may be communicated and stored for later retrieval 
by the message recipient. The form of the commu- 
nicated messages may be voice or data, the latter 
being virtually limitless and including facsimile, vid- 
eo and text. A typical scenario in such systems is 
that a call to the system subscriber Is received by 
the system which, in response thereto, transmits a 
prestored message or announcement to the calling 
party. The calling party then has the opportunity to 25 
leave a message for the system subscriber. 

One feature of electronic messaging systems, 
which encompass voice messaging systems, such 
as answering machines, as well as text and fac- 
simile messaging systems, is that it is not required 30 
that the calling party and the system subscriber or 
called party both be present at the time the mes- 
sage is communicated. This feature can be a boon 
in certain situations and can also create problems 
in other situations. One such problem arises when 35 
a called party does not leave an adequate an- 
nouncement message. For example, the most prev- 
alent message left in voice messaging systems is 
not "customized" and is the same for any calling 
party. One commonly used message is one where 4o 
the called party states that he or she is presently 
unavailable and will return any calls if the caller's 
name and telephone number are communicated to 
the messaging system This often results in a sig- 
nificant amount of "telephone tag" wherein each 45 
caller repeatedly misses reaching the other and 
leaves his or her name and telephone number in 
the voice messaging system. 

One solution to the above-referenced problem 
of telephone tag is to provide a personalized mes- so 
sage for each of a number of different calling 
parties. Each of these messages is retrievable 
upon the entering of a password by the calling 
party. See. for example, U.S. Patent No. 4,571.458. 
issued to Bond on February 18, 1986. Whiie this 



solution solves the problem, its shortcoming is that 
each calling party needs to remember their asso- 
ciated password and the password must be as- 
signed to each calling party prior to leaving any 
message. 



Summary of the Invention 

The present invention relates to an electronic 
messaging system which allows a system sub- 
scriber to record a plurality of "customized" an- 
nouncement messages. Each such message is as- 
sociated with at least one calling party. Upon re- 
ceiving an incoming communication for a system 
subscriber, the system automatically utilizes the 
calling party identification for that incoming com- 
munication to retrieve any associated customized 
message. Advantageously, the calling party iden- 
tification, which identifies the communication instru- 
ment utilized by the calling party, is automatically 
provided to the electronic messaging system by 
the communications network through which the in- 
coming communication arrived. 



Brief Description of the Drawing 

FIG. 1 is a block diagram which illustrates the 
principles of the present invention; 
RG. 2 is a block diagram of a communications 
system 200 embodying the principles of the 
present invention; 

FIG. 3 is a block-schematic diagram of the PBX 
of FIG. 2; 

FIG. 4 is a block-schematic diagram of the voice 
messaging system of FIG. 2; and 
FIG. 5 is a flowchart of the operations performed 
by the voice messaging system of FIG. 2 in 
accordance with the present invention. 

Detailed Description 

As shown in FIG. 1 , electronic messaging sys- 
tem 100. including a signal transceiver 
(transmitter/receiver) portion 101 and announce- 
ment message selector portion 102, provides elec- 
tronic messaging services for at least one commu- 
nications device 103. Such messaging services in- 
clude voice messaging, text messaging and fac- 
simile messaging. Device 103, which can be any of 
a variety of types, such as station sets, personal 
computers, data terminals, facsimile machines, 
etc., is connected to electronic messaging system 
100 via external communications network 104 in 
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well-known fashion. In a typical situation, incoming 
communications for device 103 can be redirected 
to electronic messaging system 100 which, in re- 
sponse thereto, provides an announcement mes- 
sage and the capability of storing a reply message, 
the latter using message storing apparatus not 
shown. The incoming communications for one 
communications device 103 can originate from ei- 
ther another communications device similar to de- 
vice 103 (not shown) which is also provided witii 
messaging services by electronic messaging sys- 
tem 100 or from at least one communications de- 
vice 105 which can encompass tiie same variety of 
equipment types as device 103 but which is not 
provided with messaging services by electronic 
messaging system 100. As will be discussed, 
hereinbelow. pursuant to the present invention, 
electronic messaging system 100 is provided with 
the capability of providing announcement mes- 
sages which are a function of botii an identification 
of the called communications device as well as an 
identification of the calling communications device. 
Both of these identifiers are automatically provided 
to signal transceiver 101 by e^cternal communica- 
tions network 104. The received identifiers are then 
coupled to message selector 102 which selects the 
appropriate announcement message in response to 
the received identifiers. 

Refer now to FIG. 2. Voice messaging system 
201 is integrated with a private branch exchange 
switch (PBX) 202 to provide answering machine 
and voice messaging services for any of a plurality 
of subscriber station sets 203-1 through 203-N 
connected to tiie PBX. PBX 202 interconnects 
tiiese station sets along with a myriad of other 
communications devices (not shown), such as per- 
sonal computers, video terminals, environmental 
sensing devices, such as smoke and fire detectors, 
facsimile machines, etc., to external communica- 
tions network 104. Network 104 may be a public 
network, private . network or both and may include 
other PBXs so as to provide a network of intercon- 
nected PBXs. Interconnection between the PBX 
and the external communications network is pro- 
vided via network trunk interface 205 and intercon- 
nection to tiie voice messaging system is provided 
via one or more telephone lines 206 and telephone 
line control link 207. Each of lines 206 routes an 
individual call to the voice messaging system while 
link 207 conveys ancillary information about the 
call to the voice messaging system. 

When a call is made from a station set 208, 
which is external to PBX 202, to a voice- 
messaging-covered one of station sets 203-1 
through 203-N. the call comes into tfie PBX via a 
network trunk interface and is routed through the 
PBX by call processing software therein to the 
designated station set where ringing occurs. If the 



call is not answered witiiln a predetermined num- 
ber of rings or if the extension Is busy, the call 
processing software within the PBX redirects the 
call to voice messaging system 201 via an avail- 

6 able one of telephone lines 206. In conjunction with 
this redirection, a control message is sent through 
the telephone line control link 207 to the voice 
messaging system. This control message includes 
the extension number of tiie station set for which 

70 the call was intended, the reason for the redirec- 
tion, i.e.. busy, no answer, out-of-servlce. etc., and 
tiie telephone number of station set 208 which is 
commonly referred to as the calling party iden- 
tification. The voice messaging system uses this 

15 control information to determine how to answer the 
call. In the most common scenario, tiie voice mes- 
saging system will use the calling and called party 
identifications to find a stored announcement mes- 
sage which has been pre-recorded and stored with- 

20 in the voice messaging system. This announce- 
ment message will then be used to answer the call. 
After playing the announcement message, a beep 
tone is played to indicate that \hQ voice messaging 
system is recording any message from tiie calling 

25 party. When the calling party hangs up, the re- 
corded message from that party is stored in the 
voice messaging system and is retrievable at a 
later time by the called party. The voice messaging 
system also sends message-waiting information 

30 back to the PBX which is typically used to illu- 
minate the message waiting lamp on ttie called 
party's station set. As a result, the called party 
knows that there is a message to be retrieved. 
It should, of course, be understood ttiat while 

35 the present invention has been described in rela- 
tion to a call originating from a station set external 
to PBX 202, the same scenario is applicable to 
calls originating from station sets directly connect- 
ed to PBX 202 as well as station sets connected to 

40 other PBXs which are interconnected to PBX 202 
via external communications network 104. 

FIG. 3 shows an Integrated Digital Services 
Networic (ISDN) environment wherein PBX 202 is 
connected to external networi< 104 via one or more 

45 ISDN primary rate interfaces. Each of these inter- 
faces, which includes 23 primary bearer channels 
(B-channels), designated as 301-1 tiirough 301-23, 
and one primary data channel (D-channel), is con- 
nected to time-division multiplex (TDM) bus 304 via 

50 one of a plurality of trunk interface circuits 303-1 
through 303-K. Each D-channel carries signaling 
information for one or more B-channels and this D- 
channel may or may not terminate on the same 
trunk interface circuit as its associated B-channels. 

55 Control of the routing of each B-channel in the 
PBX is provided by standardized messages coup- 
led by the associated D-channel. One of these 
messages, referred to as a SETUP message, pro- 
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vides specific information relating to a requested 
use of a B-channe) and includes the called party 
number and the calling party number. Accordingly, 
when a call Is placed from station set 208 to a 
called party number which is an extension on the 
PBX, e.g., station set 203-1 , a SETUP message for 
this call is first routed to the PBX and is coupled 
through one of the trunk interface circuits 303-1 
through 303-K to TDM bus 304. Bus 304 cames 
the SETUP message to one of the processor inter- 
face circuits 306. Each circuit 306 contains specific 
logic to terminate layer two of the ISDN protocol 
and couples the SETUP message via memory bus 
(M-bus) 307 to call processor 308. Program mem- 
ory 309 stores the necessary instructions which are 
used fay call processor 308. Memory 309 is suth 
divided into two sections-translation memory 310 
which stores translation and redirection data and 
status memory 31 1 which stores the current status 
of all of the PBXs, lines, trunks and associated 
equipment. 

Assuming that the requested communication in 
the SETUP message can be fulfilled, a B-channel 
is allocated to this call and setup of the call pro- 
ceeds via control messages which are coupled 
between line interface circuit 313-1 and network 
control 314. Voice communications between the 
calling party and called party are established once 
the called party goes off-hook. If, however, the 
called party's phone is busy or unanswered for a 
certain time period, the call processor routes the 
call to voice messaging system 201 . This routing is 
accomplished by connecting the assigned B-chan- 
nel for the call to one of the one or more line 
interface circuits, designated as 313-1 through 313- 
J for which an available telephone line 206 exists. 
Such availability is determined by data stored in 
translation memory 310 and status memory 311. 
Each line interface circuit provides the necessary 
analog-to-digital (A/D) signal conversion and vice 
versa required between the B-channel and the 
voice messaging system. The call processor also 
couples the required information in the SETUP 
message, such as the calling party identification 
and called party digits, to the voice messaging 
system via one of the one or more processor 
interface units 306 which are directly connected to 
voice messaging system 201 . 

Refer now to RG. 4. Voice messaging system 
201 includes telephone line interface 401, tele- 
phone line control interface 402. audio encoder and 
decoder 403, in-band signaling decoder 404, fea- 
ture processor 405. database processor 406 and 
digital data storage system 407. Each redirected 
call from PBX 202 via one of telephone lines 206 is 
coupled through telephone line interface 401. The 
format on telephone lines 206 may be any of a 
number of well-known arrangements, such as tip- 



ring. T1, ISDN Basic Rate Interface (BR!) or Pri- 
mary Rate Interface (PRI) or, for that matter, any 
proprietary format Interface 401 provides the nec- 
essary signal translation for infonmation signals, 

5 e.g.. messages to be recorded or played back, 
system announcements and instructions to the call- 
ing party, etc., passing between the telephone lines 
and the voice messaging system. When any call 
control information originates from interface 401, it 

70 is coupled to telephone line control interface 402 
via link 408. Interface 402 provides the logical 
interface for out-of-band call control information. In 
the simplest case, it differentiates between the var- 
ious states of the telephone line such as on-hook, 

15 off-hook, addressing, talk, hang-up and ringing and 
can receive information on the call destination, and 
on whether or not the call has been previously 
redirected, and the reason for such redirection. 
Moreover, in accordance with the present Invention, 

20 line control interface 402 can also receive informa- 
tion on the source of the call. Interface 402 may be 
connected to one or more line control links 207. 

Audio encoder/decoder 403 couples incoming 
and outgoing audio information between telephone 

25 line interface 401 and digital storage system 407. 
During recording of a message, encoder/decoder 
403 prepares the audio material for storage and 
couples the result to digital storage system 407. 
System 407 can be RAM, disk or tape based. 

30 During message playback, encoder/decoder 403 
retrieves information from storage system 407 and 
regenerates the originally recorded audio infonma- 
tion which Is then coupled through interface 401 to 
one of telephone lines 206. The recording and 

35 playback modes are under the direct control of 
feature processor 405. The various types of in- 
fonmation stored in system 407 are uniquely iden- 
tified by storage keys. These keys are maintained 
along with associated program information by data 

40 processor 406. 

Voice messaging system 201 also includes in- 
band signal decoder 404 which is coupled to the 
output of telephone line interface 401 to monitor 
this output for the presence of calling-party-gen- 

45 erated signaling information. When such informa- 
tion is detected, it is decoded and passed to the 
feature processes stored in feature processor 405 
in the fonm of control tokens. These tokens may 
represent control commands such as begin record- 
so ing, end recording, etc., or they may represent data 
such as a telephone number or an identification 
number. 

Feature processor 405 utilizes one or more 
processes, under stored program control, to imple- 
55 ment the service features of the voice messaging 
system. Similariy, database processor 406 employs 
one or more processes, under stored program con- 
trol, to manage the storage and retrieval of data for 
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feature processor 405. The data managed is that 
stored in data storage system 407 and includes 
subscriber data, system data, traffic and mainten- 
ance information, and voice data for announce- 
ments and messages. The database processes 
work together to insert, sort, delete, queue and 
return information to the feature processes which, 
in turn. Implement a specified feature. For example, 
when a user calls directly into the system to re- 
trieve his or her messages, the database processes 
return to the feature processes an ordered list of 
message headers which contain information about 
each of the messages to be played out. such as 
message originator, message creation time, type of 
call. etc.. along with the storage keys for the mes- 
sages themselves. 

FIG. 5 depicts in flow diagram fonm the se- 
quence of operations which are performed in order 
to create and play7back a message in accordance 
with the present invention. When voice messaging 
system 201 receives a call, it first determines at 
operation 501 if the call was a direct call to the 
voice messaging system. i.e., the calling party dia- 
led the extension of the voice messaging system 
on PBX 201. If so. the voice messaging system 
answers the call, as shown by operation 502. with a 
login prompt scenario during which the calling par- 
ty logs in to the voice messaging system and 
selects activities or options from a menu. One of 
these activities is to record a message. If this 
activity is selected, as indicated by an output of 
operation 503. then the caller hears a prompt to 
press a button on the station set when the record- 
ing is finished and to begin recording upon hearing 
a tone in the station set handset. The recording 
session then begins, as shown by operation 504, 
and includes editing capabilities, such as stopping 
and restarting, reviewing, deleting and appending 
to the recording. When the calling party is satisfied 
with the recording, the recording is approved. 

At operation 505, a message address is cre- 
ated and this address includes the identification of 
the party for whom the message is intended. This 
identification, pursuant to the present invention, is 
the telephone number of a communication instru- 
mentality associated with a particular calling party. 
In certain situations, as where the intended mes- 
sage recipient is known to the voice messaging 
system, as is the case where the calling party is a 
subscriber to the voice messaging system, the 
message recorder may enter the name of the in- 
tended message recipient or his or her telephone 
number or his or her PBX extension. Any of these 
three addressing modes operates as a calling party 
identification. Of course, more than one calling 
party identification may be entered. For example, a 
range of telephone numbers may be used. This 
would allow the created message to be played for 



calls originating from any one of several consecu- 
tively numbered telephone lines, such as is the 
case for certain key telephone system applications. 
Multiple nonconsecutive telephone numbers or 

s PBX extensions and multiple names may also be 
entered using predefined lists or by enumerating 
each number, extension, or name individually. 

Differentiation between name, telephone num- 
ber and PBX extension is provided by the use of 

10 predefined and distinct address mode identifiers. 
For example, depressing station sets buttons *1 . "2 
or *3 can be used to respectively designate that the 
subsequent entered Information represents a name, 
a telephone number or a PBX extension. 

?5 After the message recorder approves the mes- 
sage addressing, the completed message is sched- 
uled for delivery, as shown by operation 506, 
Scheduling a message for delivery means that a 
time and date for the voice messaging system to 

20 begin using the message has been specified. By 
default, immediate delivery of the message can be 
implemented. Once the delivery is scheduled and 
approved, the message recorder is returned to the 
activity menu and the message creation activity is 

25 completed. 

The present invention also preferably provides 
the ability to record a message after a user has 
dialed a particular telephone number and was un- 
able to reach the called party. In this situation, the 

30 calling party, after a call does not reach the called 
party, presses a programmable last number dialed 
(LND) button on his or her station set. In response 
thereto, PBX 202 accesses status memory 311. 
shown in FIG. 3, to obtain the LND for the station 

35 set The PBX then connects the voice messaging 
system to the station set on one of telephone lines 
206. The last number dialed from the station set. 
i.e., the number of the called party that was not 
reached, is forwarded to the voice messaging sys- 

40 tern via control link 207. The voice messaging 
system then announces this number to the caller 
for verification. These steps are indicated by oper- 
ations 507 and 508. The calling party can then 
record a message with edit capability as shown by 

45 operation 509. After approval of the recorded mes- 
sage, the message is delivered as indicated by 
operation 510. it should be noted that in this mes- 
sage creation scenario it is not necessary for the 
calling party to create the message address since 

50 the voice messaging system knows both the calling 
and called party Identification. 

Retrieval of messages from voice messaging 
system 201 is shown by operations 511-520. When 
the voice messaging system receives a call as a 

55 result of redirection by the PBX. the system ex- 
tracts the called and calling party identification in 
operations 511 through 513. Using this information 
as a database key, the stored messages in digital 
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storage system 407 are searched for a matching 
address pair. This is indicated by operation 515. If 
such a matching address is found, the associated 
message is piayed back to the calling party, as 
stiown by operation 517. If, however, a matching 
address is not found, then the voice messaging 
system, as shown by operation 516, locates the 
default announcement message for the called party 
and plays this message back to the calling party. In 
either case, the calling party, after hearing the 
customized or default message, has the opportu- 
nity to record a reply message as indicated by 
operation 518 and 519. At operation 520, messages 
played back to the calling party are deleted and 
are not heard on subsequent calls by such parties. 
If the play-back is interrupted, such deletion Is 
inhibited. In addition, messages not played back to 
a specified calling party within a predetermined 
time are automatically deleted. 

It should, of course, be understood that while 
the present invention has been described in refer- 
ence to particular applications, other arrangements 
should be apparent to those of ordinary skill in the 
art. For example, while the detailed description 
primarily focuses on the present invention em- 
bodied within a voice messaging system in a PBX 
environment the present invention is applicable to 
other voice messaging systems, such as answering 
machines, which are directly connected to a com- 
munications network. This implementation would 
merely require that telephone line 206 and tele- 
phone line control link 207 be integrated into a 
single communications interface such as that which 
exists in the ISDN BRI interface. In addition, the 
present invention is also applicable to other elec- 
tronic messaging systems including electronic text 
and facsimile messaging systems. In an electronic 
text application, the station sets would be replaced 
by data terminals and the information communi- 
cated between the calling data temninal and the 
called data terminal would be analog or digital data 
(nonvoice) signals. In a facsimile messaging ap- 
plication, the station sets would be replaced by 
facsimile machines and the Invention would auto- 
matically transmit prestored infonmation via fac- 
simile upon receiving an incoming facsimile mes- 
sage from a previously identified facsimile terminal 
which is associated with the prestored information. 



Claims 

1. Apparatus for use in an electronic messaging 
system (201) which interfaces with a communica- 
tions network (104), said system providing an- 
nouncement messages for incoming communica- 
tions from calling parties to at least one system 
subscriber, said apparatus being CHARACTERIS- 



ED BY means (401.402) for receiving an incoming 
communication destined for a given system sub- 
scriber, said communication including an identifica- 
tion of communications equipment being utilized by 

5 a calling party, and means (405, 512-515, 517} for 
selecting a particular one of said announcement 
messages in response to said identification, said 
particular announcement message being selected 
from a plurality of different announcement mes- 

10 sages associated with said given system subscrib- 
er. 

2. Apparatus for use in an electronic messaging 
system (201) which interfaces with a communica- 
tions network (104). said system providing an- 

75 nouncement messages for incoming communica- 
tions from calling parties to at least one system 
subscriber, said apparatus being CHARACTERIS- 
ED BY means (401 . 402) for receiving an incoming 
communication, said communication, at times, in- 

20 eluding an identification of communications equip- 
ment being utilized by a calling party, and means 
(405. 512-515, 517) for selecting a particular one of 
said announcement messages in response to said 
identlffcation and for selecting (405, 512-516) a 

25 default announcement message when said iden- 
tification is absent 

3. Apparatus as claimed in claim 1 or 2 wherein 
said identification is at least one telephone number 
associated with the communications equipment be- 

30 ing utilized by said calling party. 

4. Apparatus as claimed in claim 1 or 2 wherein 
said identification is at least one PBX extension 
associated with the communications equipment be- 
ing utilized by said calling party. 

35 5. Apparatus as claimed in claim 1 or 2 wherein 
said identification is at least one name associated 
with the communications equipment being utilized 
by s^d calling party. 

6. Apparatus as claimed in any preceding claim 
40 including means (405, 503-506) for forming said 

announcement messages in response to input from 
said system subscriber. 

7. Apparatus as claimed in any preceding claim 
including means (403) for converting said particular 

45 announcement message to a voice signal. 

8. Apparatus as claimed in any preceding claim 
wherein said electronic messaging system is a 
voice messaging system. 

9. Apparatus as claimed in any one of claims 1 to 6 
50 wherein said electronic messaging system is a text 

messaging system. 

10. Apparatus as claimed in any one of claims 1 to 
6 wherein said electronic messaging system is a 
facsimile messaging system. 

55 11. Apparatus as claimed in any one of claims 1 to 
8 wherein said electronic messaging system is a 
telephone answering system. 
12. Apparatus as claimed in any preceding claim 
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wherein, in operation, said incoming communica- 
tion is first received by communications apparatus 
wh\ch is coupled to said network and is then re- 
directed to said receiving means. 

13. Apparatus as claimed in any preceding claim 5 
including means for storing said announcement 
messages in a manner which allows selection of 
said particular announcement message by said se- 
lecting means. 

14. Apparatus as claimed in claim 13 including to 
means (405,520) for deleting any announcement 
message stored by said storing means which is not 
selected in a predetermined time period. 

15. Apparatus as claimed in any preceding claim 
Including means (403) for transmitting said particu- is 
lar announcement message. 

16. Apparatus as claimed in claim 15 including 
means (405,520) for deleting said particular an- 
nouncement message after it is transmitted. 

17. Apparatus as claimed in any preceding claim 20 
wherein said incoming communication includes an 
identification of said system subscriber when said 
electronic messaging system provides announce- 
ment messages for more than one system sub- 
scriber, and said selecting means is also respon- 25 
sive to said system subscriber identification. 

18. A method for use in an electronic messaging 
system which interfaces with a communications 
network, said system providing announcement 
messages for incoming communications from call- 30 
ing parties to at least one system subscriber, said 
method being CHARACTERISED BY the steps of 
receiving an incoming communication destined for 

a given system subscriber, said communication 
including an identification of communications 35 
equipment being utilized by a calling party, and 
selecting a particular one of said announcement 
messages in response to said identification, said 
particular announcement message being selected 
from a plurality of different announcement mes- 4o 
sages associated with said given system subscrib- 
er, 

19. A method as claimed in claim 18 wherein said 
received incoming communication includes an 
identification of said system subscriber when said 45 
electronic messaging system provides announce- 
ment messages for more than one system sub- 
scriber, and said selecting step is also responsive 

to said system subscriber identification. 
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